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POLAR ASYMMETRY OF THE PLANETS i 

P. V. F lorenskiy ,  Ye. I. Zabelin*" 

ABSTRACT. The asymmetry found i n  formations on 
t h e  Ear th  and on t h e  o t h e r  p l a n e t s  is d iscussed .  
Hypotheses on t h e  reasons  f o r  t h i s  asymmetry a r e  pre- 
sen ted .  

With even a  very  s u p e r f i c i a l  g lance  a t  t h e  globe,  i t  can b e  seen  that i n  

t h e  no r the rn  hemisphere, n o r t h  of t h e  70° l a t i t u d e ,  t h e r e  i s  a n  ocean, and i n  

t h e  sou the rn  hemisphere - a t  t h e  same l a t i t u d e s ,  i t  is  dry .  A b e l t  of ca3nti- 

nen t s  i n  t h e  no r the rn  hemisphere i s  oppos i t e  a  b e l t  of southern  s e a s  a t  iz 

l a t i t u d e  of 40 - 7'0'. This  c o n t r a s t ,  asymmetry, i s  p a r t i c u l a r l y  apparene 

(F igure  l ) ,  i f  we consecut ive ly  t r a c e  d i f f e r e n t  types  of t h e  ~ a r t h ' s  s u r f a c e  

on a n  equidimensional  p r o j e c t i o n  of t h e  sphe re  from t h e  c e n t r a l  meridian along 

t h e  l a t i t u d i n a l  l i n e s :  Cont inents ,  c o n t i n e n t a l  s h e l f ,  c o n t i n e n t a l  s l o p e ,  and 
-- 

c e  t h e  middle of t h e  last  century ,  t h e  asymmetry of t h e  

s u r f a c e  of t h e  Ea r th  has  a t t r a c t e d  t h e  a t t e n t i o n  o f  many au tho r s ,  and i n  our 

t ime t h e  fo l lowing  au tho r s  have w r i t t e n  about  i t :  

! * 
Numbers i n  t h e  margin i n d i c a t e  t h e  pag ina t ion  i n  t h e  o r i g i n a l  f o r e i g n  t e x t ,  

* * 
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Figure 1. Asymmetrical d i s t r i b u t i o n  of formations 
on the  su r face  of t h e  Earth:  The nor thern  hemi- 
sphere i s  more "continental"  than is  t h e  southern 
hemisphere (based on maps of I. P. Gerasi tov and 
Yu. A. Meshcheryakov, 1967): 

I -  cont inents ;  2 - con t inen ta l  s h e l f ;  3 - con t inen ta l  
s lope;  4 - ocean f l o o r .  

Ya. Ya. Gakkelv and L.  P. Shubayev (1962) e t  a l . ,  geo log i s t  N. A. Shtreys 

(1964), when studying t h e  d i s t r i b u t i o n s  of formations having a d i f f e r e n t  age,  

found t h a t  t h e  i n t e n s i t y  of geologica l  processes - p a r t i c u l a r l y ,  t h e  increase 

i n  t h e  c r u s t  - beginning wi th  Cambrian times were s t ronger  i n  t h e  northern 

hemisphere. On t h e  o the r  hand, t h e  Pre-Cambrian ages a r e  more widely distri- 

buted i n  the  southern hemisphere. He c a l l e d  t h i s  phenomenon b i p o l a r i t y ,  The 

d i s t r i b u t i o n  of t e c t o n i c  zones on t h e  Ear th  may poss ib ly  be  asymmet~cic with 

r e spec t  t o  the  anc ien t  p o s i t i o n  of t h e  equator ,  beginning wi th  t h e  Cambrian 

period (P.  V. Florenskiy,  1962, 1965). The d i s t r i b u t i o n  of t h e  hydrosphere 

and t h e  atmosphere is a l s o  asymmetric. 

I f  each s e c t i o n  of t h e  Ear th ' s  su r face  is  subjec ted  t o  t h e  same conditions 

of geologica l  development, then t h e  d i s t r i b u t i o n  of  oceans and cont inents ,  the 



g r a n i t e  and b a s a l t  l a y e r s ,  mountains, r av ines ,  and gene ra l ly  any s t r u c t u r e s  

would b e  i r r e g u l a r  and random. A s  has  been i n d i c a t e d ,  t h i s  i s  n o t  observed, 

The Ear th  r o t a t e s  around i ts a x i s  and r o t a t e s  very  r a p i d l y ;  a  point on 

t h e  equator  moves a t  supersonic  ( o r  a i r )  speed w i t h  r e s e p c t  t o  a  p o i n t  a t  the 

pole.  Could t h e  d i s t r i b u t i o n  of s t r u c t u r e s  on t h e  Ea r th  b e  c o n t r o l l e d  by 

r o t a t i o n ?  But then  t h e  c o n t i n e n t s  would be  c o l l e c t e d  - l i k e  t e a  leaves i n  a 

g l a s s  of t e a -  a t  t h e  po le s  o r ,  on t h e  o t h e r  hand, a t  t he  equator ,  o r  the). 

would e n c i r c l e  t h e  Ea r th  i n  r i n g s .  Such a  s p e c u l a t i v e  d i scuss ion  appears  t o  

b e  l o g i c a l ,  and could even b e  app l i ed ,  f o r  example, t o  t h e  b e l t  of "seasbp an 

t h e  Moon, which combine i n t o  a  r i n g  d i r e c t e d  toward i t s  present-day equator, 

It is assumed t h a t  t h i s  r i n g  corresponds t o  t h e  p o s i t i o n  of t h e  equator  on 

t h e  Moon a t  a t ime when i t  r o t a t e d  more r a p i d l y  than  i t  does a t  t h e  present,  

and was p a r t i a l l y  melted. I n  t h e  l o c a t i o n s  sub jec t ed  t o  t h e  g r e a t e s t  stress, 

which appeared on t h e  paleo-equator,  t h e  s e a s  a rose .  I n  d i s c u s s i n g  these 

erroneous concepts ,  we should n o t  f o r g e t  t h e  r o l e  of r o t a t i o n :  On the 

Ear th  and on o t h e r  p l a n e t s ,  t h e r e  i s  an  uneven d i s t r i b u t i o n  of  formations a t  

d i f f e r e n t  l a t i t u d e s ,  b u t  i t  i s  observed t o  a n  incommensurably sma l l e r  degree  

than  i n  t h e  concepts which exp la ins  t h e  b e l t  of ' 'seas" on t h e  Moon, "Ee 

i d e a  t h a t  t h e r e  are a c t i v e  l a t i t u d e s  and long i tudes  - c r i t i c a l  p a r a l l e l s  and 

meridians - i n  t h e  shadow of t h e  Ea r th  has  been r epea t ed ly  d iscussed  a t  

a s t r o g e o l o g i c a l  conferences organized i n  Leningrad upon t h e  i n i t i a t i v e  of the 

S o v i e t  scientist-encyclopaedist  Bor is  Leonidovich Lichkov'l) (1888 - 1966) and ku 
l a t e r  by h i s  successors .  I n  t h e i r  opinion,  t h e  s t r o n g e s t  orogeny occurred a t  

l a t i t u d e s  of  35 - 61". I n  t h e  graphs,  we have attempted t o  show t h e  d i s t r i -  

b u t i o n  of formations on t h e  Ear th .  I t  must b e  noted t h a t  they  c l e a r l y  show i n  

gene ra l  t h e  l a t i t u d e s  which co inc ide  w i t h  t h e  given ones, where t h e  granite 

and b a s a l t  l a y e r  i s  more pronounced: In  t h e  no r the rn  hemisphere, t h i s  is 

65 - 55" t o  40 - 35", and i n  t h e  southern  hemisphere i t  is 1 5  - 20'. However, 

i n  exp la in ing  t h e  d e t a i l s  of t h e  d i s t r i b u t i o n  of va r ious  formations,  t h e  

-- 

("see B. L. Lichkov. Natura l  Waters of t h e  E a r t h  and t h e  Li thosphere.  
Zap i sk i  Geogr. Obashchestva, SSSR, Novaya Se r iya ,  Vol. 19, 1960, 



hypothes is  of a n  unequal d i s t r i b u t i o n  of r o t a t i o n a l  stresses on t h e  p l a n e r ' s  

s u r f a c e  does no t  account f o r  t h e  reasons  f o r  t h e  asymmetry of t h e  nor thern  and 

sou the rn  hemispheres. 

Is t h i s  asymmetry apparent  i n  t he  deep zones of t h e  Earth? I n  the Earth 's  

core,  t h e r e  i s  a g r a n i t e  l a y e r  which e x i s t s  on ly  under t h e  c o n t i n e n t s ,  and 

t hen  almost everywhere t h e r e  i s  a b a s a l t  l a y e r ,  and beneath them i s  the  mantle- 

It i s  assumed t h a t  t h e  c r u s t  of t h e  Ea r th  became more composite as it 

developed: Layers were formed and they  w e r e  d i f f e r e n t i a t e d .  The mare newly 

formed l a y e r s  t h e r e  were and t h e  more pronounced they  were, t h e  more t h i s  

p o r t i o n  developed. The con t inen t  c r u s t ,  c o n s i s t i n g  of g r a n i t e  and basalt 

l a y e r s ,  was more h igh ly  developed than t h e  ocean, which cons i s t ed  only  of a 

b a s a l t  Payer. The t o t a l  e x t e n t  of t h e s e  two l a y e r s  changed from a f e w  k i l o -  

meters  under t h e  oceans t o  70 k i lometers  under t h e  cont inents .  The closer the 

b a s a l t  l a y e r  and t h e  mantle  were t o  t h e  s u r f a c e  of t h e  Ear th ,  t h e  g r e a t e r  was 

t h e  f o r c e  of g r a v i t y  a t  t h a t  l o c a t i o n .  Taking i n t o  account t h e  d e v i a t i o n  of  

t h e  f o r c e  of g r a v i t y ,  caused by t h e  d i f f e r e n t  depths  of t h e  s t r a t i f i c a t i o n s  

and t h e  width of t h e s e  l a y e r s ,  t h e  Sov ie t  geo log i s t  R. M. Deminitskaya (1967) 

drew up maps showing t h e i r  d i s t r i b u t i o n  f o r  t h e  e n t i r e  E a r t h  a t  d i f f e r e n t  

depths .  Based on theae  maps, we have compiled graphs inanequidimensional l  

p r o j e c t i o n  of  t h e  sphe re  (Figure 2) .  I n  these  graphs,  on bo th  s i d e s  of the  

a x i a l  meridian t h e r e  a r e  a r e a s  occupied by a g r a n i t e  l a y e r ,  b a s a l t  layer, and 

a mantle  a t  depths  of 10 ,  20, 30, 40, 50, 60, 70 km. It can b e  c l e a r l y  seen 

t h a t  t h e  l a y e r s  corresponding t o  a h ighe r  degree  s f  d i f f e r e n t i a t i o n  (basalt 

and g r a n i t e )  are concent ra ted  a t  t h e  middle l a t i t u d e s  o f  t h e  no r the rn  hemi- 

sphere.  Thus t h e  d i s t r i b u t i o n  is  complicated by peaks corresponding t o  t n e  

a c t i v e  l a t i t u d e s ,  The p o l a r  asymmetry is thus  one of  t h e  gene ra l  p r o p e r t i e s  

of  t h e  E a r t h  as a whole, and i t  is c l e a r l y  apparent  i n  its geo log ica l  strata, 

However, can t h i s  asymmetry b e  a c h a r a c t e r i s t i c  of t h e  E a r t h  alone? Or 

can i t  belong t o  o t h e r  p l a n e t s ?  
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Figure  2 .  Asymmetry of t h e  s u r f a c e  of 
t h e  Ea r th  followed uniformly wi th  
r e s p e c t  t o  t h e  a r e a s  occupied by 
g r a n i t e  and b a s a l t  l a y e r s  and mantles  
a t  v a r i o u s  depths  (diagrams a r e  based 
on maps by R. M. Deminitskaya, 1967).  
There a r e  more widely d i s t r i b u t e d  and 
ex tens ive  g r a n i t e  and b a s a l t  l a y e r s  i n  
t h e  no r the rn  hemisphere than  t h e r e  a r e  
i n  t h e  southern ;  t h e r e f o r e ,  t h e  nor- 
t h e r n  hemisphere i s  more developed 

, t han  t h e  southern .  J u s t  a s  i n  F igure  
1, t h e s e  diagrams r e v e a l  d e v i a t i o n s  
i n  t h e  d i s t r i b u t i o n  of formations 
corresponding t o  a c t i v e  l a t i t u d e s  of 
45 - 55" and 40 - 35' at a dep th  o f :  

a - kO km; b - 20; c - 30;  d - 4 0 ;  e - S O ;  
f - 6 0 ;  g - 70, t ------ granite l a y e r ;  2 - 
b a s a l f l a y e r ;  3 -- mantle, 





On t h e  Moon, whose r ad ius  i s  almost four  t imes smal le r  than  t h e  radius s f  

t h e  Ear th ,  even t h e  unaided eye  can s e e  dark  "seas" and l i g h t  "cont inentsBR,  

Examining t h e  l a rge - sca l e  photographs of i t s  s u r f a c e ,  made w i t h  a good tele- 

scope o r  w i t h  a r t i f i c i a l  s a t e l l i t e s ,  i t  can b e  r e a d i l y  seen  t h a t  t h e  cracks, 

f i s s u r e s ,  mountain r idges ,  and c i rques  "plunge" under t h e  "seas" and mountains 

which cover them, thus  " f looding  them". I n  t h e  opin ion  of t h e  majority o f  

s e l e n o l o g i s t s ,  t h e  "seas" were formed a s  t h e  r e s u l t  o f  a g i g a n t i c  e rup t ion  of 

magma and displacements  of s e c t i o n s  of t h e  l u n a r  s u r f a c e  under i t s  attraction, 

t he re fo re ,  t h e  "seas" a r e  n o t  younger o r  more complex s t r u c t u r e s  than  the 

con t inen t s .  The "seass' a r e  uniformly a t t r a c t e d  p r i m a r i l y  t o  t h e  northern hemi- 

sphe re  of  t h e  Moon, and t h e i r  d i s t r i b u t i o n  is  s i m i l a r  t o  t h e  d i s t r i b u t i o n  a6 

t h e  b a s a l t  l a y e r  of t h e  Ea r th  a t  a  depth  of 30 - 40 k i lome te r s  (Figure 3 ) -  It 

is remarkable t h a t  t h e  d i s t r i b u t i o n  of 'sseassv and 'scont inents 'v  on the  Moor: and 

t h e  r e l a t i o n s h i p  of da rk  and l i g h t  r eg ions  on Mercury is  t h e  same (Figure 4 ) .  

On Mars t h e  r e l a t i o n s h i p  of l i g h t ,  r edd i sh  ssravinesv '  and dark, b l u i s h  "seas'" 

i s  a l s o  aysmmetrical (F igure  5). Asymmetrical p r o p e r t i e s  a r e  a l s o  a p p a r e z t  an 

s a t e l l i t e s  of t h e  g i a n t  p l a n e t s .  The g i a n t  p l a n e t s  themselves a r e  also asp- 

met r i ca l :  The dark  bands of t h e  southern  and no r the rn  hemispher of Jupiter, 

Sa tu rn ,  and probably Neptune a r e  asymmetrical.  I n  t h e  southern  hemisphere of 

J u p i t e r  t h e r e  a r e  two d e t a i l s  which d i s t u r b  t h e  uni formi ty  of i t s  parallel 

bands: t h e  red  s p o t  and t h e  southern  t r o p i c a l  d i s turbance .  Although the giant 

p l a n e t s  a r e  surrounded by powerful atmospheres and hydrospheres,  they  differ 

g r e a t l y  from p l a n e t s  i n  t h e  t e r r e s t r i a l  group n o t  on ly  i n  terms of s i z e ,  and 

i n  o t h e r  p r o p e r t i e s ,  and p o l a r  asymmetry is  i n t r i n s i c  t o  them. Over t h e  sarface 

of t h e  Sun, t h e  d i s t r k b u t i o n  of  s p o t s  and o t h e r  i n d i c a t i o n s  of i t s  activity i s  

somewhat asymmetrical.  

I n  d i s c u s s i n g  t h e  development of n o n c e l e s t i a l  bodies ,  B. L. Lichkos. ad- 

vanced t h e  assumption t h a t  t h e  degree  t o  which t h e  p l a n e t s  developed depends 

on t h e i r  s i z e  and mass, which determine t h e  f o r c e  of g rav i ty .  The magnitude 

of t h e  la t te r  determines t h e  p o s s i b l e  e x i s t e n c e  on  t h e  p l a n e t  of miglratosy 

a r e a s  - t h e  hydrosphere and atmosphere, t h e  n a t u r e  s f  t h e  geo log ica l  processes, 

and t h e  e n t i r e  geo log ica l  development o f  t h e  p l ane t .  Based on t h i s ,  G;se may 



Figure  3 .  Asymmetrical d i s t r i b u t i o n  F igure  4. Approximate d i s t r i b u t i o n  of  
of t h e  younger "sea" s u r f a c e s  on t h e  da rk  and l i g h t  s u r f a c e s  on Mercury- 
Moon i s  similar t o  t h e  d i s t r i b u t i o n  Although i t  d i f f e r s g r e a t l y  according 
of t h e  b a s a l t  l a y e r  and mantle  on t o  t he  maps of va r ious  obse rve r s ,  i t  
t h e  Ea r th  a t  a depth  of about  35 is  asymmetrical everywhere, and the 
ki lometers .  diagrams a r e  s i m i l a r  t o  diagrams on 

1 - m  seas1';2 - " continents" .  t h e - ~ a r t h  a t  a  depth  of 25 - 30 
k i lometers  o r  on t h e  Moon. The graph 
is  based on two maps of Mercury: 
The da rk  r eg ions  (1) - based on a 
map by K. Chapman; t h e  dark  regions 
(2) and t h e  l i g h t  r i g i o n s  ( 3 )  --- 
based on a map by 0. DolYfyus ana 
Zh. K a m i t e l  * . 

reach  a  conclus ion  regard ing  t h e  gene ra l  laws which govern t h e  formation of a 

c r u s t  f o r  p l a n e t s  i n  t h e  t e r r e s t r i a l  group, of which t h e  l a r g e s t  i s  the Earth, 

and i ts  s a t e l l i t e  i s  t h e  Moon which i s  smaller than  Mercury. All of t h e s e  

p l a n e t s  of t h e  t e r r e s t r i a l  group, except  f o r  Venus ( i t s  s u r f a c e  has  n o t  been 

s t u d i e d ,  s i n c e  i t  is covered by clouds)  have po la r  asymmetry. The degree  sf 

asymmetry i s  g r e a t e r ,  t h e  g r e a t e r  is  t h e  degree  t o  which t h e  p l a n e t  has  

developed. On t h e  Ea r th  and on t h e  Moon, t h e r e  a r e  a r e a s  w i th  a more developed 

c r u s t  i n  t h e  no r the rn  hemisphere than  t h e r e  are i n  t h e  southern  hemisphere: 

On t h e  Ea r th  t h i s  is con t inen t s  w i t h  g r a n i t e  and b a s a l t  l a y e r s ,  and on the  

Moon i t  is  nsseas'P. The r e l a t i o n s h i p  of t h e  l a y e r s  changes g radua l ly  from the  

s u r f a c e  t o  t h e  deeper  zones on t h e  Ear th ,  w h i l e  i n  t h e  no r the rn  and southern 

hemispheres t h e  p i c t u r e  is  somewhat d i f f e r e n t  (Figure 6 ) .  



Figure 5. I n  the  northern hemisphere of Mars t h e r e  
a r e  l i g h t ,  reddish "deserts", and i n  the  southern 
hemisphere the re  a r e  well-developed and dark 
green "seas". Their r e la t ionsh ip  is  s i m i l a r  t o  
the  d i s t r i b u t i o n  of formations on the  Earth a t  a 
depth of 15  - 20 kilometers. 

1 - l i g h t  reddish regions; 2 - regions which are 
t r a n s i t i o n a l  i n  terms of color ;  3 - dark  green 
regions. 

I f  our conclusions a r e  v a l i d ,  t h e  p lane t s  (Table 1 )  may be arranged la 

order  i n  terms of magnitude, which w i l l  correspond t o  t h e  asymmetry and devel- 

opment of t h e i r  c rus t :  The Moon (diameter 3476 ki lometers) ,  20% of its sur- 

face  comprises t h e  young "sea" formations; Mercury (diameter 4860 ki.lbsmeters), 

20 - 40%, i s  a dark surface;  Mars (diameter 6769 k m ) ,  50 - 65% of the  surface 

i s  a l i g h t  red color ,  and t h e  remaining p a r t  i s  a dark green; the  Earth 

(diameter 12,742 km), 30 - 40% of i ts  surface  is  a g r a n i t e  c r u s t ,  and the  

remainder i s  b a s a l t .  Outcroppings of a mantle on t h e  f l o o r  of the  oceans i s  

problematical.  The d i s t r i b u t i o n  of formations on t h e  Moon i s  c lose  to t h e  

d i s t r i b u t i o n  of the  mantle i n  the  b a s a l t  l a y e r  on the  Earth a t  a depth of 

about 35 km. Mercury is s i m i l a r  t o  t h e  Earth a t  a depth of 25 - 30 la; Wrs 

is s i m i l a r  a t  a depth of 15 - 20 km. 
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Figure 6. Relat ionships of l ayers  on the  Earth 
(along the  hor izon ta l ,  i n  %) a t  d i f f e r e n t  
depths (along t h e  v e r t i c a l )  i n  the  southern and 
northern hemispheres, a s  compared wi th  the  d is -  
t r i b u t i o n  of formations on the  su r face  of o ther  
planets .  Depths on the  Earth, where the  d i s t r i -  
bution of l a y e r s  i s  s imi la r  to  the  d i s t r i b u t i o n  
of formations on the  p lane t s , a re  d is t inguished 
by heavy and l i n e s  and dashed l i n e s  (problematical ly) .  

1 g r a n i t e  layer ;  2 - b a s a l t  l aye r ;  3 -mantle. 

TABLE 1. CERTAIN PLANETARY CHARACTERISTICS 
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a r e  important :  I n  t h e  no r the rn  "upper1' hemisphere, t h e  development of their 

s u r f a c e  i s  somewhat d i f f e r e n t  than  i n  t h e  southern  Vernisphere, and i s  probably 

more i n t e n s e .  The ques t ion  n a t u r a l l y  a r i s e s  o f  why? Where can we f i n d  the  

answer? One of t h e  ways t o  answer t h i s  is  by analogy,  o r  more p r e c i s e l y ,  

homology. F i r s t  we s tudy  t h e  rough, e x t e r n a l  f a c t o r s ,  then  t h e  i n t e r n a l  ones,  

which c o n s i s t  i n  unders tanding  t h e  causes  f o r  t h e  s i m i l a r  phenomena. Everything 

i s  homotypic, i . e . ,  monotypic, and by knowing t h e  p a r t s ,  we can understand the 

whole. "Everything which t a k e s  p l a c e  below is similar t o  t h a t  which takes  

p l a c e  above", wrote  Hermes Tr i smegis t  i n  a n c i e n t  Egypt i n  "Emerald ~ahLe-s"". 

Therefore,  man i s  n o t  on ly  a judge, b u t  indeed i s  a measure of a l l  things- 

The a n c i e n t  a s t r o l o g e r s  looked f o r  answers t o  t h e  problems of man i n  space, 

and s t u d i e d  i t ,  a t tempt ing  t o  s o l v e  t h e  problems of t h e  universe .  These ideas 

were appa ren t ly  recons idered  a t  t h e  beginning of  t h e  l a s t  century.  The g rea t  

n a t u r a l i s t  and th inke r ,  t h e  poe t  Wolfgang Goethe, t h e  au tho r  of t h e  scientific 

concept  of 9'morphologyv' when cons ider ing  a  s i n g l e  "science regard ing  t h e  

form, formation,  and t ransformat ion  of organic  matter",  assumed tha-synvnetry 

i s  one of t h e  p r o p e r t i e s  of na tu re .  Louis Pas t eu r ,  many of whose studies 

ana lyze  symmetry, i n  h i s  l a s t  w r i t i n g  i n  1884 f e l t  t h a t  t h e  reasons  for the  

d i f f e r e n c e  between l i v i n g  ma t t e r  and i n e r t  ma t t e r  may be found i n  t h e i r  d i s -  

symmetry. Developing h i s  i d e a s ,  "one of t h e  g r e a t e s t   naturalist^"^ i n  she 

opin ion  of  V. I. Vernadskiy, P i e r r e  Cur ie  connected t h e  asymmetry of natural & 
phenomena w i t h  t h e  gene ra l  s t a t e  of ma t t e r  on t h e  Ear th .  The i d e a  of the 

asymmetry of t h e  n a t u r a l  subs tances  and phenomena is  expresed i n  one of the  

most impor tan t  books by V. I. Vernadskiy "Chemical S t r u c t u r e  of  t h e  Biosphere 

of t h e  E a r t h  and i ts  Surroundings" (Moscow, " ~ a u k a "  P r e s s ,  1967).  I n  the- 

opin ion  of V. I. Vernadskiy, asymmetry - i.e., incomplete d i s t u r b e d  s p e t s y  

- is  c h a r a c t e r i s t i c  of  geologic  s t r a t a  on t h e  s u r f a c e  of t h e  Ea r th ,  i nc lud ing  

t h e  g r a n i t e  l a y e r ,  and is  revea led  i n  t h e i r  unequal d i s t r i b u t i o n ,  O w e  sf the 

p a r t i c u l a r  c a s e s  of asymmetry on  t h e  Ea r th  is  t h e  oppos i t e  p o s i t i o n s  of its 

n o r t h e r n  and southern  hemispheres,  which is descr ibed  i n  t h e  geo log ica l  litera- 

t u r e  as p o l a r  asymmetry, 



To what i s  the  asymmetry of the  p lane t s  r e l a t e d ?  What causes t h i s  

c h a r a c t e r i s t i c  s t r u c t u r e  of t h e i r  c r u s t ,  which is t h e  same i n  d i f f e r e n t  

p lane t s?  P i e r r e  Curie assumed t h a t  a  body i n  na tu re  must be s tudied  only to- 

gether  wi th  the  condit ions under which i t  e x i s t s .  He bel ieved t h a t  the sym- 

metry i n  the  surroundings was imposed on the  symmetry of a  body which i s  

produced and e x i s t s  i n  these  surroundings. I n  an a r e a  whose p roper t i e s  are 

the  same i n  a l l  d i r e c t i o n s  - t he  area  i s  i s o t r o p i c  a sphere may b e  formed, 

f o r  example, an a i r  sphere i n  a i r  and a bubble i n  water.  Another case i s  

bodies e x i s t i n g  i n  an area  whose p roper t i e s  change i n  d i f f e r e n t  d i r e c t i o n s  - 
an  a r e a  which is  an i so t rop ic  - f o r  example, i n  a  r i v e r  o r  i n  our g r a v i t a t i o n a l  

surroundings where g rav i ty  has an inf luence  upon us. I n  a l l  of these  bodies 

t h e r e  i s  t h e  opposi t ion  of a  "head" and " t a i l " ,  o r  "above" and "belowBP, 

whether i t  be  f i s h  i n  a  r i v e r  o r  f o r e s t s ,  o r  smoke coming from a chimaey, 

Animals, o r  f i n a l l y  we ourse lves ,  ca r ry  the  p r i n t  of t h i s  nonuniformity ---- 
anisotropy,  t h e  asymmetry of t h e  medium i n  which we e x i s t .  
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